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Supporting Information 
 
Nature of the Interaction of Li(I) with the Surfactant. The interaction of Li+ ion with ethoxy groups of the surfactant molecule 
prevents the crystallisation of the salt species. Figure S1 shows the FT-IR spectra of samples for 3 different salts together with the 
spectrum of pure C12EO10 and C12EO10-water. The peak at 1120 cm
-1 is attributed the -CO stretching of the surfactant head group in the 
pure C12EO10 (Figure S1a). This peak shifts to 1110 cm
-1 with the addition of water (H2O-C12EO10 with a surfactant ratio is 1:2 by mass in 
this case), because of the hydrogen bonding between the water molecule and surfactant head group. This interaction together with the 
hydrophobic interaction is responsible for the self-assembly. Figure S1 also shows IR spectra of the samples, 5LiNO3-C12EO10-xH2O, 
5LiCl-C12EO10-xH2O, and 1.5LiClO4-C12EO10-xH2O and display the -CO stretching mode at around 1090 cm
-1; 30cm-1 lower than the 
H2O-C12EO10 case, which means that the ethoxy groups are sensing a much stronger interaction in the presence of the salt species. Other 
surfactant signals are not altered with the addition of salts. Notice also that the doubly degenerate E’ mode of the nitrate ion (at 1400 cm-1) 
remains as a single broad peak, showing the nitrate ions remain free in the media, Figure S1(e). Interaction of Li+ ions (with its hydration 
sphere), either directly or indirectly with the ethoxy groups prevents the crystallisation above the solubility line. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure S1. FT-IR spectra of the following samples under 25% RH at RT: a) C12EO10 b) C12EO10-2H20, sample is sandwiched in between 
silicon wafers c) 1.5LiClO4-C12EO10-xH2O d) 5LiCl-C12EO10-xH2O e) 5LiNO3-C12EO10-xH2O. 
 
Water Composition of the Samples Under Ambient Conditions- an IR Study. Figure S2 shows IR spectra that were collected over 
time of a 3LiNO3-C12EO10-9H2O sample, spread on a silicon wafer, under 25% RH at RT. Intensity of the -OH (water) stretching mode 
(at 3500 cm-1) decrases over time, due to the evaporation of the water in the sample. The water evaporation stops when the sample reaches 
equilibrium under ambient conditions and remains stable thereafter. For instance, the 3LiNO3-C12EO10-9H2O sample loses about 3 water 
molecules and reaches equilibrium at 6.0 water molecules, see spectra in Figure S2. 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure S2. FT-IR spectra of a sample with the composition  3LiNO3:C12EO10:9H2O, under 25% and  RH at RT with time, as indicated in 
the plots.   
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Figure S3 shows the FT-IR spectra of a sample with the composition 5LiCl-C12EO10-15H2O under 25% RH at RT, with aging under 
ambient laboratory conditions. Notice that in the LiCl system, the -OH intensity increases. It means that the LiCl samples adsorbed more 
water and contain more than 3 water molecules per salt species. The sample is stable thereafter. The humidity in the laboratory has a little 
or no effect on the stability of the LiCl-C12EO10-H2O samples. To illustrate this, a sample with a composition 5LiCl-C12EO10-15H2O was 
spread over on a silicon wafer at 25% RH and followed using FT-IR spectroscopy. Figure S4a shows the FT-IR spectra of two different 
samples at 25% and 10% RH. There is almost no change in the spectra recorded at both RH conditions. Note also that the samples were 
kept at 10% RH for 1 day before the measurement. Figure S4 also shows the effect of the same treatment on a sample with the 
composition: 5LiNO3-C12EO10-15H2O, see Figure S4b. There is only a small change in the -OH stretching region and the nitrate peak at 
1400 cm-1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure S3. FT-IR spectra of a sample with the composition  5LiCl:C12EO10:15H2O, under 25% and  RH at RT.  a) Freshly spread b) 30 
minutes later.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure S4. FT-IR spectra of two different samples at 25 and 10% RH at RT. Spectra shown with a refers to 5LiCl:C12EO10:xH2O and 
spectra shown with b 5LiNO3 :C12EO10:15H2O. 
 
Water Composition of the Samples Under Ambient Laboratory Atmosphere-POM Study. Figure S5 shows a set of four images of 
5LiNO3-C12EO10-15H2O under 25% and 10% RH. Figure S5a shows the POM image of a sample (5LiNO3-C12EO10-15H2O) that is kept 
24 hours under 10% RH in a controlled humidity oven. The LiNO3 crystals are observed in this image while the sample kept at 25% RH 
does not have any crystals, compare Figures S5a and S5b. Notice also that the 5LiCl-C12EO10-15H2O sample does not leach out any salt 
crystals under both 25 and 10% RH, see Figures S5c and S5d. The observations under POM and IR study shows that the LiCl-C12EO10-
H2O system is more stable even under dry atmospheric conditions. 
 
Conductivity Measurements. The AC impedance measurements were done by connecting the working electrode probe to one of the 
electrodes and connecting the reference and counter electrodes on the other probe. The potentiostat has a stable source of electricity, 
which compensates for the deviations in the city electricity. The electrodes are stainless-steel and polished. The stainless steel electrodes 
are cylindrical and has a diameter of 4 mm and the nearest distance between them is 2.3 mm, see Schema S1, in the supplementary. The 
cell constant is calculated as 0.59 cm-1, by using a standard 0.01 M KCl solution at 25oC. The measured resistances are converted to 
conductivities with the following formula: 
 
                                                                        = KR-1 
 
where K is the cell constant (0.59 cm-1) and R is the resistance obtained from the measurement. The resistance data is obtained from the 
impedance measurement where the imaginary part of the impedance is equal to zero at the high frequency region. The obtained resistance 
values do not vary more than 5% and an average of several measurements were recorded for each data. The potentiostat was calibrated by 
using a standart universal dummy cell, which is supplied with the instrument by GAMRY instruments. For comparision purpose we also 
recorded the total ionic conductivities of LiNO3, LiClO4, and  LiCl aquoues solutions  (water/salt mole ratio is 10) to be 0.11, 0.12, and 
0.13 S/cm, respectively.  
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Figure S5. POM images of samples with the composition 5LiNO3 :C12EO10:15H2O ( A and B) and  5LiCl:C12EO10:xH2O (C and D). A 
and C refers to the images after keeping the samples at %10 RH for 1 day. B and D refer to the images after keeping the samples at %25 
RH for 1 day. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure S6. (a) Nyquist plots of several samples between 1.0x104Hz and 0.2Hz, (I) 3LiNO3-C12EO10-6H2O, (II) 3LiNO3-C12EO10-4H2O, 
and (III) 3LiNO3-C12EO10-9H2O. The point where Z-imaginary equals to 0 (corresponds to high frequency region in these cases) is taken as 
the resistance. (b) A schematic representation of the conductivity cell. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure S7. Optical activity profile of a sample 4LiCl-C12EO10-16H2O sandwiched between ITO coated glasses, previously coated with Poly 
(4,7-di-2,3-dihydrothieno[3,4-b][1,4]dioxin-5-yl-2,1,3-benzoselenadiazole) and poly (3,4-diethylenedioxythiophene) during 5000 switches. 
(Switch cycles are B- 1 to 5, C- 996 to 1000, D- 1996 to 2000, E- 2996 to 3000, F- 3996 to 4000, and G- 4996 to 5000). 
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